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和肾细胞已生长至 90 多代，心细胞和肝细胞也生长至 50 多代。我们对这四种细胞进行
了初步的质粒转染实验，并从中检测到了多种大黄鱼免疫相关基因，如 TLR1、TLR2、
TLR5S、TLR13、IL-6、IL-8a 和 IL-8b。在受到细菌脂多糖（Lipopolysaccharides, LPS）、
poly(I:C)、肽聚糖（Peptidoglycan, PGN）等的免疫刺激后，细胞内下游的一些免疫相关
基因如 TLR1 和 IL-8b 等，表达水平发生了显著变化。这些研究初步表明，四种细胞可
应用于大黄鱼的分子免疫学研究中。 
病原体入侵机体时，Toll 样受体能够激活相应的免疫反应。本研究中，我们根据大
黄鱼嗜水气单胞菌诱导 12h 的脾脏转录组文库信息，得到了 3 个新的 Toll 样受体基因
（Toll-like receptor, TLR），LycTLR1，LycTLR2 和 LycTLR5S。3 个 TLRs 的全长分别是
2409nt，2451nt，1926nt，依次编码 802aa，816aa，641aa 的蛋白。LycTLR1 和 LycTLR2
蛋白具有典型的 Toll 样受体结构域：胞外段有数个富含亮氨酸的重复序列（Leucine-rich 
repeats, LRR）以及一个 C-端 LRR 序列，胞内段有一个保守的 Toll/IL-1 受体区域
（Toll/IL-1 receptor domain, TIR）。而 LycTLR5S 是鱼类所特有的一种可溶性的 Toll 样受
体，缺乏典型的 TIR 结构域及跨膜区，仅存在 LRR 区域。基因组结构分析表明，LycTLR1
由 2 个外显子和 1 个内含子组成，LycTLR2 由 11 个外显子和 10 个内含子组成，与几种
近缘硬骨鱼类的 TLR 基因组结构相似。受三联疫苗及 poly(I:C)刺激后，TLR1 和 TLR2
的表达水平在脾脏组织中均发生下调，TLR5 的表达水平在脾脏组织中则发生上调，在

















位置将它们分成了四个亚家族：CXC（α）、CC（β）、C 和 CX3C。本研究通过 RACE-PCR
（Rapid amplification of cDNA ends, RACE）技术获得了 2 个新的 CXC 型趋化因子，
LycIL8a 和 LycIL8b（Interleukin, IL）。二者的 cDNA 全长分别为 285nt 和 300nt，编码




LycIL8b 蛋白对大黄鱼外周血淋巴细胞（Peripheral blood leucocytes, PBLs）均具有典型
的趋化活性。 
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Abstract 
The large yellow croaker (Pseudosciaena crocea, Lyc) is an economically important 
marine fish in China. With the rapid development of the large yellow croaker farming 
industry in recent years, infectious diseases caused by marine bacteria, viruses and parasite 
become more and more severe, resulting in great economic losses. However, little is known 
about the molecular mechanisms of the immune response to such pathogens in large yellow 
croaker, thereby hindering the establishment of effective measures in its disease control. 
As known to all, cell line is one of the effective measures to study the function of 
immune genes and immune mechanism. However, compared with cell lines originated from 
freshwater fish, the number of marine fish cell lines is much less, either are their applications. 
To provide an effective instrument to the immune mechanism research of large yellow 
croaker, we initiated the establishment of heart, liver, kidney and brain cell lines from large 
yellow croaker. During the primary culture, these four kinds of cells were all fibroblast-like 
and could proliferate to be confluent within 15 days. All the cell lines grew in a steady state 
during subsequent subcultures. To date, the cells have been grown over 400 days. Brain and 
kidney cells have been subcultured over 90 passages, and heart and liver cells have been 
subcultured over 50 passages. We tried plasmid transfection into heart, liver and kidney cells 
and confirmed the expression of several immune genes in these cells, such as TLR1, TLR2, 
TLR5S, IL-6, IL-8a and IL-8b. Moreover, upon stimulation with lipopolysaccharides (LPS), 
poly(I:C) and peptidoglycan (PGN), the expression level of some downstream effector genes 
including TLR1 and IL-8b changed markedly. These results revealed that these four kinds of 
cell lines could be applied in the immunological research of large yellow croaker. 
Toll-like receptors (TLRs) are essential for the activation of innate immune system in 
response to invading pathogens. In this study, we cloned and characterized three novel TLRs 
from the large yellow croaker. The complete cDNA of LycTLR1, LycTLR2, LycTLR5S are 
2409 nucleotides (nt), 2451nt, 1926nt long, encoding proteins of 802 amino acids (aa), 816aa, 
641aa, respectively. The deduced LycTLR1 and LycTLR2 both have a typical TLR domain 
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in the extracellular region, and a TIR domain in the cytoplasmic region. Whereas LycTLR5S 
lacks the typical TIR domain and represents a fish-specific soluble TLR. Genomic analysis 
showed that LycTLR1 consisted of 2 exons and 1 intron, whereas LycTLR2 consisted of 11 
exons and 10 introns, both similar to the genomic structure of their homologues in some other 
bony fishes. Upon stimulation with poly (I:C) and bacteria vaccine, LycTLR1 and LycTLR2 
were both decreased in the spleen, whereas LycTLR5S was up-regulated and the expression 
levels of LycTLR1 and LycTLR2 were increased in the kidney after challenge with poly(I:C), 
suggesting that they may play an important role in the immune response of large yellow 
croaker. 
Chemokines are chemoattractant cytokines which contain four conserved cysteine 
residues. In mammals, chemokines were divided into four subfamilies depending on the 
arrangement of the first two conserved cysteines in their sequence: CXC (α), CC (β), C and 
CX3C classes. Here we gained two novel CXC chemokines from the large yellow croaker 
through RACE-PCR, LycIL8a and LycIL8b (Interleukin, IL). The complete cDNA of 
LycIL8a and LycIL8b are 285nt and 300nt long, encoding proteins of 94aa and 99aa, 
respectively. Genomic analysis showed that both of them consisted of 4 exons and 3 introns, 
sharing similar genomic structure. Upon stimulation with poly(I:C), the expression of 
LycIL8a and LycIL8b were both increased in the kidney but decreased in the spleen. The 
results suggest that both LycIL8a and LycIL8b may play a role in the immune response of 
large yellow croaker after viral challenge. Recombinant LycIL8a and LycIL8b proteins 
exhibited marked chemotaxis to the peripheral blood leucocytes (PBLs), which is one of the 
most fundamental biological characteristics of CXC chemokines. 
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模从 1992 年开始不断扩大，产量逐年增加[1]。目前，大黄鱼养殖网箱约 50 万个，年产









病病毒隶属 13 科，其中 DNA 病毒有 3 个科：腺病毒科，虹彩病毒科和疱疹病毒科；RNA



























菌（Vibrio Parahaemolyticus）、哈维氏弧菌（Vibrio harveyi）、鳗弧菌（Vibrio anguillarum）、 
创伤弧菌（Vibrio vulnificus）、河弧菌（Vibrio fluvialis）、腐败假单胞菌（Pseudomonas 
putrefaciens）、嗜水气单胞菌(Aeromonas hydrophila)、柱状屈挠杆菌（Flexibacter 
columnaris Leadbetter）、爱德华氏菌（Edwardsiella）等，其中以病原弧菌诱发的弧菌病












悬浮物、化学耗氧量(Chemical oxygen depletion, COD)、细菌数均呈显著的正相关，与
透明度呈显著的负相关[7]。对大黄鱼发病率具有直接效应的是水温，其次是风速。气温
对发病率的影响是显著的,不同气温等级的发病率的多重比较表明气温高于 25℃时发
病率 高，气温低于 2℃时发病率次之，并显著高于气温为 2-25℃的温度区间,在 2-25℃
发病率没有显著差异，表明大黄鱼的发病主要是在 25℃以上和 2℃以下的气温。高温





























































































































鱼类细胞系建立始于 20 世纪 60 年代。1962 年，Wolf 等首次建立了虹鳟生殖腺细胞系
RTG-2，该细胞系在实验室传代培养至今[8]。此后，鱼类细胞系发展迅速，到 1994 年至
少建立了 150 多株鱼类细胞系。其中大多数为淡水鱼类和溯河洄游性鲑科鱼类，来自于
海水的只有 22 种[8]。我国对于鱼类细胞的培养始于 20 世纪 70 年代，张念慈（1981）等

















心脏细胞系 SPH 和真鲷鳍细胞系 RSBF，并已在鱼类病毒检测、环境毒理学和转基因方
面得到应用[8]。 近陈松林等在体外培养鲈鱼胚胎干细胞（Embryonic stem cells, ES）获
得成功，已经培养了 27 代，为通过 ES 细胞的遗传操作改良海水鱼类种质奠定了基础[8]。
细胞培养技术现在已经成为细胞生物学、分子生物学、病毒学、毒理学、肿瘤学、遗传
学和免疫学等学科的重要技术，同时也成为生物工程的主要生产手段之一。 











免疫机理的研究已成为热点,并提出“模式识别受体(Pattern recognition receptor, PRR)”
的概念，它能对保守的微生物特征做出响应，也就是所谓的“病原相关分子模式”
（Pathogen-associated molecular patterns，PAMPs）[10]。PRRs 也可以识别由组织损伤等
引起的特定的内源性结构，即“损伤相关分子模式”（Damage-associated molecular 
patterns，DAMPs）[11]。PRRs 代表进化上保守的受体，包括 Toll 样受体（Toll-like receptors，
TLRs）等。 
3.1 Toll 样受体概述 
TLRs 是一类跨膜蛋白，可以识别特定的病原结构，从而诱导一些免疫效应分子的
表达。在脊椎动物中，TLRs 识别不同类型的病原分子，并在获得性免疫反应中发挥重
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